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Model-{free identification for nonlinear properties of
rubber-bearings in base-isolated buildings
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2. Xiamen Construction and Management Bureau Xiamen 360002 China)

Abstract:  Aseismic behavior of base-solated structures is highly dependent on nonlinear properties of their rubber—
bearing isolated system. Here a data-based method using only partial measurements of structural dynamic response and
excitation was proposed to identify the nonlinear property of the rubber-bearing isolated system without its mathematical
model. Firstly structural parameters including the linear stiffness and damping of the rubber-bearing under a minor
earthquake were identified based on the extended Kalman estimator approach. Then the nonlinear effect of the rubber—
bearing was treated as an additional unknown fictitious loading exerted on the building under a severe earthquake. With
sequential application of Kalman estimator method in the structural responses and the least-square estimation of the
additional unknown fictitious loading the nonlinear property of the rubber-bearing was identified. Numerical simulation
results demonstrated that the proposed method is capable of identifying nonlinear property of a rubber-bearing isolated
system with good accuracy.
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